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possible. But by the aid of separate induction coils to convert 
the secondary into a tertiary, a perfect zero can be obtained if 
the time of action and its force correspond to that which we 
wish to measure. 

If 1 place a copper wire in the balance and turn the coils at an 
angle of 45 0 ,1 obtain a current which can be perfectly balanced by 
the sonometer at 50°, proving, as already said, that it is secondary. 
If I now replace the copper by an iron wire, the coil remaining 
at 45 0 , I have again exactly the same value for the iron as copper, 
viz., 50°, and in both cases secondary. Now, it is evident that 
in the case of the iron wire there was produced at each passage 
of the current a strong electro-magnet, but this longitudinal 
magnetism did not either change the character of the current or 
its value in force. 

A most beautiful demonstration of the fact that longitudinal 
magnetism produces no current, but that molecular magnetism 
can act equally as well, no matter the direction of the longi¬ 
tudinal magnetism, consists in forming an iron wire in a loop, 
or taking two parallel but separate wires, joined electrically at 
their fixed ends, the free ends being each connected with the 
circuit, so that the current generated must pass up one wire and 
down the adjacent one. On testing this loop, and if there are 
no internal strains, complete silence or absence of current will 
be found. Now, giving a slight torsion to one of these wires in 
a given direction, we find, say 50° positive; twisting the parallel 
wire in a similar direction produces a perfect zero, thus, the 
current of the second must have balanced the positive of the 
first. If, instead of twisting it in similar directions, we twist it 
in the contrary direction, the sounds are increased in value from 
50° positive to ioo° positive, showing, in this latter case, not only 
a twofold increase Qf force, but that the currents in the iron 
wires travelled up one wire and down the other, notwithstanding 
that both were strongly magnetic by the influence of the coil in 
one direction, and this experiment also proves that its molar 
magnetism had no effect, as the currents are equally strong in ; 
both directions, and both wires can double or efface the currents 
produced in each. If instead of two wires we take four, we 
can produce a zero, or a current of 200°, and with twenty wires 
we have a force of iooo°, or an electromotive force of two volts. 
We have here a means of multiplying the effects by giving an 
elastic torsion to each separate wire, and joining them electri¬ 
cally in tension. If loops are formed of one iron and one 
copper wire, we can obtain both currents from the iron wire, 
positive and negative, but none from the copper, its rdle is 
simply that of a conductor upon which torsion has no effect. 

I have already mentioned that internal strains will give out 
tertiary currents without any external elastic strain being put on. 
In the case of iron wire these disappear by a few twists in both 
directions, but in flat bars or forged iron they are more per¬ 
manent ; evidently portions of these bars have an elastic strain, 
whilst other portions are free, for I find a difference at every 
inch tested : the instrument however is so admirably sensitive 
and able to point out not only the strain but its direction, that I 
have no doubt its application to large forged pieces, such as 
shafts or cannon, would bring out most interesting results, 
besides its practical utility ; great care is therefore necessary in 
these experiments that we have a wire free from internal strains, 
or that we know their value. 

Magnetising the iron wire by a large steel permanent magnet 
has no effect whatever. A hard steel wire thus placed becomes 
strongly magnetic, but no current is generated, nor has it any 
influence upon the results obtained from molecular movement, 
as in elastic torsion. A flat wide iron or steel bar shows this 
better than iron ■wire, as we can here produce transversal instead 
of longitudinal, but neither shows any trace of the currents pro¬ 
duced by molecular magnetism. I have made many experi¬ 
ments with wires and bars thus magnetised, but as the effect in 
every case was negative when freed from experimental errors, I 
will not mention them; but there is one very interesting proof 
which the instrument give?, that longitudinal magnetism first 
passes through its molecular condition before and during the 
discharge or recomposition of its magnetism. For this purpose, 
using no battery, I join the rheotome and telephone to the coil, 
the wire having no exterior circuit. If I strongly magnetise the 
two ends of the wire, I find by rapidly moving the coil that 
there is a Faradaic induction of $0° at both poles, but very little 
or none at the centre of the wire; now fixing the coil at the 
central or neutral point of the wire and listening intently, no 
sounds are heard, but the instant I give a slight elastic torsion 
to the free pole, a rush of electric tertiary induction is heard, 
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whose value is 40°. Again, testing this wire by moving the 
coil, I find only a remaining magnetism of io, and upon repeat¬ 
ing the experiment of elastic torsion I find a tertiary of 5 ; thus 
we can go on gradually discharging the wire, but its discharge 
will be found to be a recomposition, and that it first passed 
through the stage I have mentioned. 

Heat has a very great effect upon molecular magnetic effects. 
On iron it increases the current, but in steel the current is dimin¬ 
ished. For experimenting on iron wire, which gave a tertiary cur¬ 
rent of 50° positive {with a torsion of 20°), upon the application of 
the flame of a spirit-lamp the force rapidly increases (care being 
taken not to approach red-heat) until the force is doubled, or 
100 positive. The same effects were obtained in either direc¬ 
tion, and were not due to a molar twist or thermo-current, as if 
care had been taken to put on not more than io° of torsion, the 
wire came back to zero at once on removal of the torson. Hard 
tempered steel, whose value was io° whilst cold, with a torsion 
°f 45°> become only i° when heated, but returned (if not too 
much heated) to 8° when cold. I very much doubted this ex¬ 
periment at first, but on repeating the experiment with steel 
several times I found that on heating it I had softened^ the ex¬ 
treme hard (yellow) temper to that of the well-known blue 
temper. Now at blue temper, hot, the value of steel was but i° 
to 2°, whilst soft iron of a similar size gave 50° of force cold, 
and ioo° at red heat. Now as I have already shown that the 
effects I have described depend on molecular elasticity, it proves 
at least, as far as iron and steel are concerned, that a compara¬ 
tively perfect elastic body, such as tempered steel, has hut slight 
molecular elasticity, and that heat reduces it, but that soft iron, 
having but little molar elasticity, has a molecular elasticity of a 
very high degree, which is increased by heat. 

The objects of the present paper being to bring the experi¬ 
mental facts before the notice of the Royal Society, and not to 
give a theoretical solution of the phenomena, I will simply add 
that if we assume with Poisson that the paths of the molecules 
of iron are circles, and that they become ellipses by compression 
or strain, and also that they are capable of being polarised, it 
would sufficiently explain the new effects. 

Joule has shown that an iron bar is longer and narrower during 
magnetisation than before, and in the case of the transverse 
strain the exterior portions of the wire are under a far greater 
strain than those near the centre, and as the polarised ellipses are 
at an angle with the molecules of the central portions of the 
wire, its polarisation reacts upon them, producing the compara¬ 
tively strong electric currents I have described. 


SCIENTIFIC SERIALS 

Transactions and Proceedings of the Botanical Society of Edin- 
burgh , vol. xiv., part 1, 1881, contains—Address by the presi¬ 
dent, Hr. T. A. G. Balfour (this address gave brief obituary 
of J. M ‘Nab, Sir W. C. Trevelyan, Hr. M. Bain, Prof, Grise- 
bacb, A. Forbes, A. J. Adie, Dr.:J. Cumming, Karl Koch, Dr. 
J. Murchison, Dr. H. Moore, P. S. Robertson, Wm. Mudd, 
Dr. J. F. Th. Inmisch, S. Hay, Dr. M. A. E. Wilkinson, Rev. 
W. B. Cunningham, E. V. Sandilands, and A. Graham).—Dr. 
W. Traill, on the growth of Phormium tenax in the Orkney 
Islands.—Wm. Gorrie, on the hardiness of New Zealand plants 
(1878-79).—Prof. G. Dawson, on British-American species of 
Viola.—S. Grieve, flora of Colonsayand Oransay.—Jas. Blaikie, 
botanical tour in Engadine.—Sir R. Christison, on the measure¬ 
ment of trees.— Prof. J. H. Balfour, on Rheum nobile. —P. M. 
Thomson, the flowering plants of New Zealand, and their rela¬ 
tion to the insect fauna.—J, Sadler, on the flowering of Yucca 
gloriosa. —Prof. Hickson, on the septa across the ducts in 
Bougainvillea glabra and Testudinaria elefhantipes . 

Proceedings of the Linnean Society of New South Wales , vol. 
v., parts 1 and 2 (1880).—F. M, Bailey, medicinal plants of 
Queensland; on Queensland ferns, with descriptions of two new 
species; on a new species of Nepenthes.—M. A. Haswell, on 
some Queensland Polyzoa, plates I to 3; on some new Amphi- 
pods, plates 5 to 7.—Wm. Macleay, on a new species of 
Galaxias, with remarks on the distribution of the species ; on a 
new species of Otolitbus and of Synaptura.—Rev. E. T, Woods 
and F. M. Bailey, on the fungi of New South Wales and 
Queensland.'—Rev. E, T. Woods, on the littoral marine fauna 
of North-East Australia; on a fossiliferous bed at the mouth of 
the Endeavour River; on the habits of some Australian Echini. 
—E. P. Ramsay, on a new species of Oligorus ; note on Galeo - 
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cerdo Rayneri. — Prof. Ralph Tate, rectification of the nomen¬ 
clature of Purpura anomala, Angas.—E. Meyrick, descriptions 
of Australian Microlepidoptera ; parts 3 and 4, Tineina.—J. 
Brazier, on a new variety of Bulimus Caledonicus. 


SOCIETIES AND ACADEMIES 
London 

Chemical Society, March 17.—Prof. Roscoe, president, in 
the chair.—The following papers were read :—On the volume 
of mixed liquids, by F. D. Brown. The author has determined 
with very great care the alteration in volume which takes place 
when various liquids are mixed. The liquids experimented with 
were carbon disulphide and benzene, carbon disulphide and car¬ 
bon tetrachloride, carbon tetrachloride and benzene, dichlorethane 
and benzene, dibromethane and benzene, and carbon tetra¬ 
chloride and toluene. The experiments were made at 20° C. 
The author concludes that these changes of volume are depen¬ 
dent on the chemical character of the molecules, and not on 
such physical properties as vapour tension, molecular volume, 
&c.—On the action of alcohol on mercuric nitrate, by R. 
Cowper. When mercury is dissolved in twelve times its weight 
of nitric acid (1*3), the solution allowed to stand until all nitrous 
fumes have escaped, and twelve parts by weight of pure alcohol 
added, a crystalline precipitate is formed, with or without heat¬ 
ing, which the author has investigated; it has the constitution 
{C 2 H 2 Hg 3 0 2 )(N 0 3 ) 2 ; he has also prepared the hydrate and 
oxalate of the dyad radical (C 2 H 2 Hg 3 0 2 ),—On boron hydride, 
by F. Jones and R. L. Taylor. Magnesium boride is first pre¬ 
pared by heating a mixture of recently-ignited boric anhydride, 
with twice its weight of magnesium dust, in a covered crucible. 
On treating the magnesium boride with hydrochloric acid, boron 
hydride is obtained, always however mixed with a large excess 
of hydrogen. Its composition is probably BH 3 ; it resembles 
in many of its properties arsine (AsH 3 ) and stibine (SbH 3 ).— 
On the action of aldehydes on phenanthraquinone in presence 
of ammonia, by F. R. Japp and E. Wilcock.—On the action of 
benzoic acid on napthtbaquinone, by F. R. Japp and N. H. J. 
Miller.—Note on the appearance of nitrous acid during the 
evaporation of water, by R. Warington. The author proves 
that the nitrous acid is always derived from the atmosphere or 
from the products of combustion from the source of heat used 
for evaporating ; he also gave some account of the marvellously 
delicate test proposed by Griess for nitrous acid. The solution 
is acidified, and some sulphanilic acid with some hydrochlorate 
of naphthylamin added; if nitrous acid be present, equal to one 
part of nitrogen in 1000 millions of water ; a rose-red tint is 
developed.—On the sweet principle of Smilax glycophylla , by 
Dr. Wright and Mr. Rennie.—Note on usnic acid and some 
products of its decomposition, by the late J. Stenhouse and C. 
E. Groves.—On the absorption of solar rays by atmospheric 
ozone, and on the blue tint of the atmosphere, by W. N. 
Hartley. The author concludes that the higher regions of the 
atmosphere contain much more ozone than the layers near the 
earth’s surface, and that the blue tint of the atmosphere is 
largely due to ozone.—On the nature of certain volatile products 
contained in crude coal-tar benzenes, by Watson Smith.—On 
New Zealand Kauri gum, by E. H. Rennie. On distillation 
this gum yields a terpene, boiling at I57°-I58°. 

Geological Society, March g.—Robert Etheridge, F.R.S., 
president, in the chair.—Robert Thompson Burnett, William 
Erasmus Darwin, Charles James Fox, and the Rev. T. Granger 
Hutt were elected Fellows of the Society.—The following com¬ 
munications were read:—Description of parts of the skeleton 
of an Anomodont reptile (Platypodosaurus robustus, Ow.) ; 
Part II. The Pelvis, by Prof. Owen, C.B., F.R.S. In this 
paper the author described the remains of the pelvis of Platypo- 
dosarus robustus, which have now been relieved from the matrix, 
including the sacrum, the right “os innominatum,” and a great 
part of the left ilium. There are five sacral vertebrae, which 
the author believes to be the total number in Platypodosaurus. 
The neural canal of the last lumbar vertebra is 8 lines in 
diameter, and of the first sacral 9 lines, diminishing to 6 lines 
in the fifth, and indicating an expansion of the myelon in the 
sacral region, which is in accordance with the great development 
of the hind limbs. The sacral vertebrae increase in width to the 
third ; the fourth has the widest centrum. This coalescence of 
the vertebrae justifies the consideration of the mass, as in Mam¬ 
malia, as one bone or “sacrum,” which may be regarded as 
approaching in shape that of the Megatherioid mammals, 


although including fewer vertebrae. Its length is 7| inches ; its 
greatest breadth at the third vertebra, Sh inches. The ilium 
forms the anterior and dorsal walls of the acetabulum, the pos¬ 
terior and postero-ventral walls of which are formed by the 
ischium and pubis. The diameter of its outlet is 3 inches, the 
depth of the cavity Ij inch ; at its bottom is a fossa inch 
broad. The foramen is subcircular, 1 inch in diameter. The 
ventral w'all of the pelvic outlet is chiefly formed by the pubis ; 
it is a plate of bone 6 inches broad, concave externally, convex 
towards the pelvic cavity. The subacetabular border is 7-8 lines 
thick ; it shows no indication of a pectineal process, or of a 
prominence for the support of a marsupial bone. The author 
remarks that of all examples of pelvic structure in extinct Rep. 
tilia this departs furthest from any modification known in exist¬ 
ing types, and makes the nearest approach to the Mammalian 
pelvis. This is shown especially by the number of sacral verte¬ 
bra and their breadth, by the breadth of the iliac bones, and by 
the extent of confluence of the expanded ischia and pubes.— 
On the order Theriodontia, with a description of a new genus 
and species (SElurosaurus felinus, Ow.), by Prof. Owen, C.B., 
F.R.S. The new form of Theriodont reptile described by the 
author in this paper under the name of Adlurosaurus felinus is 
represented by a skull with the lower jaw, obtained by Mr. 
Thomas Bain from the Trias of Gough, in the Karoo district 
of South Africa. The post-orbital part is broken away. The 
animal is mononarial ; the alveolar border of the upper jaw is 
slightly sinuous, concave above the incisors, convex above the 
canines and molars, and then straight to beneath the orbits. 
The alveolar border of the mandible is concealed by the over¬ 
lapping teeth of the upper jaw ; its symphysis is deep, slanting 
backw ard, and destitute of any trace of suture; the length of 
the mandible is 3J inches, which was probably the length of the 
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skull. The incisors are 
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serted crown of the upper canine is 12 millims. ; the oot of the 
left upper canine was found to be twice this length, extending 
upwards and backwards, slightly expanded, and then a little 
narrowed to the open end of the pulp-cavity. There is no 
trace of a successional canine; but the condition of the 
pulp-cavity and petrified pulp would seem to indicate re¬ 
newal of the working part of the canine by continuous 
growth. The author infers that the animal was mono- 
phvodont. Dilurosaurus was said to be most nearly 
allied to Lycosaurus, but its incisor formula is Dasyurine. 
With regard to the characters of the Theriodontia the author 
remarked that we may now add to those given in his “ Catalogue 
of South African Fossil Reptiles ” that the humerus is perforated 
by an entepicondylar foramen and the dentition monophyodont. 
—Additional observations on the superficial geology of British 
Columbia and its adjacent regions, by G. M, Dawson, D.Sc. 
This paper is in continuation of two already published in the 
Society’s Journal (vol. xxxi. p. 603, and vol. xxxv. p. 89). In 
subsequent examinations of the southern part of the interior of 
British Columbia the author has been able to find traces of 
glaciation in a north to south direction as far as or even beyond 
the 49th parallel. Iron Mountain, for instance, 3500 feet above 
the neighbouring valleys, 5280 feet above the sea, has its summit 
strongly ice-worn in direction N. 29° W. to S. 29“ E. Other 
remarkable instances are given which can hardly be explained by 
local glaciers ; boulder-clay is spread over the entire district; 
terraces are cut in the rearranged material of this, bordering the 
river-valleys, and at greater elevations expanding over the higher 
parts of the plateau and mountains. At Mount It-ga-chuz they 
are S 2 7 ° j * ee t above the sea. The author considers that the 
higher terraces can only be explained by a general flooding of 
the district. Some of the wide trough-like valleys of the plateau 
contain a silty material which the author regards as a glacial 
mud. North of the 54th parallel and west of the Rocky Moun¬ 
tains similar evidence of glaciation is obtained; erratics are 
found in the Peace and Athabasca basins. The fjords of British 
Columbia are extremely glaciated, the marls being generally in 
conformity with the local features; terraces are scarce and at low 
levels. The Strait of Georgia was filled by a glacier which over¬ 
rode the south-east part of Vancouver’s Island ; evidence is given 
to show that this ice came from the neighbouring mountainous 
country. Queen Charlotte’s Island shows evidence of local 
glaciation. Boulder-clays and stratified drifts are found, with 
occasional Arctic shells. The author considers that the most 
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